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$x_{j}^{n+1}$ $=$ $x_{j}^{n}+\tau p_{j}^{n+1}$ , (1)
$p_{j}^{n+1}$ $=p_{j}^{n}+\tau[-\Omega^{2}x_{j}^{n}+\epsilon\{\nu(x_{j+1}^{n}-2x_{j}^{n}+x_{j-1}^{n})-\alpha(x_{j}^{n})^{3}\}]$ , (2)
$N\geq 3$ $(x_{j}^{n},p_{j}^{n})$ j(\in Z) $n(\in Z)$
$\sum_{j}dx_{j}^{n+1}\Lambda dp_{j}^{n+1}=\sum_{j}dx_{j}^{n}\Lambda dp_{j}^{n}$
$(x_{N+1}^{n}=x_{1}^{n},p_{N+1}^{n}=p_{1}^{n})$ $\tau,$ $\Omega,$ $\nu,$ $\alpha$ $\mathcal{O}(\epsilon^{0})$




$\frac{dp_{j}}{dt}$ $=$ $-\Omega^{2}x_{j}+\epsilon\{\nu(x_{j+1}-2x_{j}+xj-1)-\alpha(xj)^{3}\}$ ,
$\tau$ 2 $(A_{j}^{n}, A_{j}^{n*})\vdash$
$(A_{j}^{n+1}, A_{j}^{n+1*})$ E [GNYOI] $A_{j}^{n*}$ $A\mathit{7}$
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2: ( $x_{1}^{n}$ ( ) $|A_{1}^{n}|$ ( ))
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$A^{0}\exp(iQ|A^{0}|^{\mathit{2}}n)$ $A^{0}:=A_{j}^{0},$ $(j=1, .., N)$ ( ) 5
(;









$|A^{0}|^{2}> \frac{2T}{Q}$ (doublet), $|A^{0}|^{\mathit{2}}> \frac{4T}{Q}$ (singlet), (7)
or
$|A^{0}|^{\mathit{2}}< \frac{-1}{2QT}$ (doublet), $|A^{0}|^{2}< \frac{-1}{4QT}$ (singlet), (8)
(5), (7) $\epsilon$
3 (i) $|A^{0}|^{\mathit{2}}<3T/Q$ (ii) $|A^{0}|^{2}>3T/Q$
2 2 4
(i) $|A^{0}|^{2}<2T/Q$ (ii) $2T/Q<|A^{0}|^{2}<4T/Q$ 2 2
(iii) $|A^{0}|^{2}>4T/Q$ 3 3
$|A^{0}|^{\mathit{2}}--2>3T/Q$ 3
$a_{j}^{n}$
: $A_{j}^{n}=a_{j}^{n}$ exp(iQ|A0|2n) $n$
4 [GH97]
5 $j,j’=1,$ $..,$ $N$ $A_{j}^{n}$ $A_{j}^{n}$, $N$
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